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Poczuj sie bezpiecznie

INTER Fizjoterapeuci
Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

= ochrone finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta
— NOWE UBEZPIECZENIE OBOWIAZKOWE OC

— Ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego

— ochrone finansowg zwigzang z naruszeniem praw pacjenta

— odszkodowanie w przypadku nieszczesliwego wypadku
— profesjonalng pomoc radcow prawnych i zwrot kosztow

obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutdw tak, aby najsku-
teczniej chronic¢ i wspierac Ciebie oraz Twoich pacjentow.

» Skontaktiuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B @
02-305 Warszawa E I!' l! I

www.interpolska.pl UBEZPIECZENIA
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Physiotherapeutic procedure
in a patient after the first
artificial heart implantation

in Peland - SynCardia

Total Artificial Heart (TAH] (
Postepowanie

fizjoterapeutyozne C
u pacjenta po pierwszej

w Polsce implantacji
sztucznego serca — SynCardia
‘Total Artificial Heart
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B.A.D. - Boundaries Are Dumb - the first Polish clothing brand
dedicated primarily to all amputees but also to all open-minded
people who do not recognise the limitations in their lives. In order
to meet the expectations of our clients, we are creating the
highest quality products with special reinforcements and systems
to facilitate the removal. Stylish and comfortable - our modern,
minimalist design emphasises the versatility of B.A.D.
All products are made in Poland from first-class cotton because
customer satisfaction is crucial to our brand. Say “Ne” to
limitations and answer the question, “Are you ready to be
B.A.D.””

DESIGNED FOR PEOPLE
WHO CAN’T RESPECT
BOUNDARIES

MEN’S FABRIC TROUSERS
FOR RIGHT AND LEFT-SIDED
FEMORAL PROSTHESIS USERS

Comfortable fabric trousers that look ordinary on the
surface. However, thanks to the use of a zipper
placed under the flap on the outside of the left or right
leg will allow you to unfasten and freely adjust the
prosthetics without having to remove your pants

They are fitted with an elastic waistband supported by
string to tie. The product is made of high-quality fabric
with the addition of elastane, which improves the comfort
of use.

There is a short zipper on the left leg in the inner seam at
thigh level, allowing easy access to the valve.

An additional improvement is a reinforcement in the
area of the bend in the knee and on the back of the pants,
the place that wears off more quickly from sitting.

S ©

bad_clth_ BAD - Boundaries Are Dumb

www.instagram.com/bad_clth_/ www.fb.com/BoundariesAreDumb

www.bad-clth.com



Pomoc w optymalizacji procesu
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International Conference On Multidiscipline Education

Empowering Minds: Navigating the Future of Education

Keynote Speakers Opening Remarks

H. Herman Suherman, $.T. M.AP.

Regent of Cianjur
Indonesia

Prof. Kerry J. Kennedy

The Then Hong Kong Institute of Education
Hongkong

Deden Nasihin, 3.508.1, MXP
Deputy Chairman of DPRD
Cianjur, Indonesia

Prof. Madya Ts. Dr. Arumugam Raman

Universiti Utara Malaysia
Malaysia

Prof. Dr. H. Dwidja Priyatno, SH., MH., Sp.N

Rector of Suryakancana University
Cianjur

Prof. George Arief D Liem
Nanyang Technological University
Singapore

Dr. H. Munawar Rois, M.Pd

Dean of Faculty Of Education Teacher Training
Suryakancana University Cianjur

Dr. Erick Burhaein, M.Pd., AlF0

Universitas Ma'arif Nahdlatul Ulama Kebumen

Indonesia Publication Options

- International Journal of Learning

Teaching and Educational Research (Scopus Q3)
Sub Theme - Hong Kong Journal of Social Sciences (Scopus Q4 dan WQOS)
- Blended Learning - International Journal of Disabilitas and Health Sciences
- Curiccula (Scopus Q4)
- Early Childhood Education - Polish Journal of Physiotherapy (Scopus Q4)
- Educational Leadership - The International Society for Technology Educational
- Educational Psychology and Sciences (ISTES)
- Education Programs and Teaching (Proceedings are indexed in Scopus)
- Foreign Languages Education - Al-Ishlah : Jurnal Pendidikan (Terindeks SINTA 2)
- Health 5 - Edu Sportivo: Indonesian Journal of Physical Education
- Health Education (Terindeks SINTA 2)
- Higher Education - Journal Elemen (Terindeks SINTA 2)

- Innovative Methodologies in Learning

P RAMaraTor QUanititive FacanrcH - Journal Sport Area (Terindeks SINTA 2)
- Learning Environments

- Journal Teori dan Aplikasi Matematika (Terindeks SINTA 2)
- Methodology of Sport and History of Physical Culture

and Sport Conference Registration Fees

- Multimedia in Digital Learning

- Physical Activity and Health

- thsical Educa{ion @ General Participants 50 K

- Public Health Host Student Presenters 400 K Bank Mandiri BNI BRI

- Sport Sciences General Presenters S00 K | 1820006898530 0622468257 | 010501070965501

- Teaching and Assessment
- Teaching Disability

- Virtual and Augmented Reality Learning Environments
Important Dates

a.n D. Nurfajrin Ningsih

18 March 2023 - 30 May 2023 1 June 2023 - 20 July 2023 1 - 20 July 2023 20 July 2023 - 2 August 2023 27 July 2023 - 2 August 2023 5 August 2023  September - December 2023
Abstract Arrangement Full Paper Acceptance Payment Due Full Paper Review Anouncement of Full Paper Conference Day Full Paper Publication
Acceptanced

Contact Person @ +62 877-7879-4797 Rani Sugiarni

Organized by:

Faculty of Education Teacher Training
Suryakancana University Cianjur, Indonesia

JI. Pasir Gede Raya, Bojongherang, Cianjur, Indonesia
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Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skory
Dostosowujq sie do stopy,
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26. Sympozjum Sekcji Rehabilitacjil ¥ .
Kardiologiczne; i Fizjologii Wysitku = <

Polskiego Towarzystwa Kardiologicznego

11-13 maja 2023, Wista, Hotel STOK

www.rehabilitacja2023ptk.pl

Rehabilitacja kardiologiczna i fizjologia wysilku — zapraszamy do rejestracji na wyjatkowa konferencj¢ w Wisle

W dniach 11-13 maja w Hotelu Stok Wisle odbedzie si¢ wyjatkowe i interdyscypliname spotkanie specjalistow z calej Polski — 26. Sympozjum Sekeji

Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego. Serdecznie zapraszamy do rejestracji.
26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego to coroczne spotkanie specjalistow, zajmujacych si¢ rehabilita-
cja kardiologiczna, prewencja chorob uktadu krazenia i innymi formami aktywnosci fizycznej, ktéra ma prowadzi¢ do poprawy stanu naszego zdrowia.

Ta trzydniowa konferencja przeznaczona jest dla lekarzy kardiologdw, specjalistow rehabilitacji medycznej oraz innych specjalnosci, ktorzy w swojej co-
dziennej praktyce zajmuja si¢ rehabilitacja i fizjologia wysitku, ale takze dla fizjoterapeutow, pielegniarek, technikéw i przedstawicieli innych zawodow medycznych, zainteresowa-
nych tematyka spotkania, oraz studentow.

Jakie tematy zostana poruszone podczas konferencji?

26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku to konferencja, na ktora zaproszeni zostali wybitni specjalisci z dziedziny kardiologii i nie
tylko. Podczas wydarzenia wygloszonych zostanie prawie 100 wyktadow merytorycznych w ciggu az 20 sesji. Uczestnicy beda mieli rowniez szans¢ na udzial w sesjach przypadkow kli-
nicznych, intensywnych warsztatach, a takze panelach dyskusyjnych. To wydarzenie cechujace si¢ duza interdyscyplinarno$cia, dlatego z pewnoscia kazdy znajdzie co$ dla siebie.

Podczas wydarzenia kompleksowo pochylimy si¢ nad dziedzing rehabilitacji kardiologicznej i fizjologii wysitku. Wérod tematéw wiodacych znajduja sie:
rehabilitacja w dobie pandemii i po pandemii COVID-19;
telerehebilitacja i rehabilitacja hybrydowa;
rehabilitacja kardiologiczna w specyficznych grupach pacjentow;
¢ programy KOS-zawat i KONS;
nowe standardy ESC, PTK i SRKiFW;

« Testy wysitkowe i testy spiroergometryczne

* monitorowanie wysitku fizycznego;

* prewencja pierwotna i wtrna chorob sercowo-naczyniowych;

« farmakoterapia pacjentow rehabilitowanych kardiologicznie i nie tylko;
 sport i aktywnos$¢ sportowa w kardiologii;

« czynniki ryzyka chorob uktadu krazenia.

Program merytoryczny wydarzenia jest niezwykle bogaty i angazujacy. Warto podkresli¢ takze, iz na konferencji pojawia si¢ specjalne sesje wyktadoéw pro-
wadzone przez zaproszone sekcje i asocjacje Polskiego Towarzystwa Kardiologicznego, m.in. Sekcje¢ Kardiologii Sportowej, Asocjacje Niewydolnosci Serca, Asocjacje Elektrokar-
diologii Nieinwazyjnej i Telemedycyny, Sekcje Pielegniarstwa Kardiologicznego i Pokrewnych Zawodow Medycznych, ,.Klub 307, Sekcje Farmakoterapii Sercowo-Naczyniowej,
Sekeje Prewenciji i Epidemiologii, a takze Polskie Towarzystwo Medycyny Sportowe;.

)

.

)

w»Pandemia wymusila na nas zmiane¢ paradygmatu rehabilitacji kardiologicznej”

Organizatorami wydarzenia sa wydawnictwo naukowe Evereth Publishing oraz Sekcja Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towa-
rzystwa Kardiologicznego (SRKiFW). Przewodniczaca Komitetu Naukowego jest prof. dr hab. n. med. Malgorzata Kurpesa, Wiceprzewodniczacymi — prof. dr hab. n. med. Anna
Jagier, dr hab. n. med. Dominika Szalewska, a Komitetu Organizacyjnego — dr n. med. Bartosz Szafran.

Dr n. med. Agnieszka Mawlichanow, Przewodniczaca SRKiFW, podkresla, iz ostatnie Sympozjum miato miejsce w 2019 r. w Wisle. W tym czasie udato si¢

zorganizowa¢ wydarzenie w formule online, jednak zdaniem Przewodniczacej obecnie ,,wszyscy spragnieni jesteSmy spotkania osobistego, wymiany do$wiadczen i bezposrednich
rozmoéw, nie tylko na sali wyktadowej, ale i w kuluarach”.
— Cztery lata w sporcie to pelna olimpiada, a w naszej dziedzinie kardiologii mozna powiedzie¢ — cata wiecznosé. Pandemia wymusita na nas zmiane paradygmatu rehabilitacyi
kardiologicznej, miedzy innymi stworzyta pole dla rozwoju modelu hybrydowego i monitorowanego telemedycznie. W tym czasie ukazato sig wiele waznych dokumentow, stworzo-
nych przez polskie i europejskie towarzystwa kardiologiczne, dotyczqce rehabilitacji, prewencji i aktywnosci fizycznej. Dynamicznie w naszym kraju rozwija sie tez program KOS-
zawat, przynoszqcy liczne korzysci, ale tez budzqcy kontrowersje. O tym wszystkim i jeszcze wielu innych sprawach pragniemy podyskutowac w czasie naszego majowego spotkania
— zapowiedziata dr Mawlichanow.

Rejestracja na 26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku mozliwa jest na stronie internetowej konferencji rehabilitacja-
2023ptk.pl/rejestracja/. Informacje na temat optaty zjazdowej 1 wydarzen towarzyszacych znajduja si¢ tutaj: rehabilitacja2023ptk.pl/oplata-konferencyjna/.

Informujemy jednoczesnie, iz liczba miejsc na konferencji jest ograniczona, dlatego warto zarejestrowac si¢ juz dzisiaj.
Serdecznie zapraszamy do Hotelu Stok w Wisle!




Dotlacz do najstarszego polskiego
towarzystwa naukowego
Zrzeszajacego fizjoterapeutow.

Polskie Towarzystwo Fizjoterapii
od 1962 roku jako sekcja PTWzK

od 1987 roku jako samodzielne stowarzyszenie

e czlonek WCPT 1967-2019
czloneK ER-WCPT 1998-2019

projektodawca ustawy o zawodzie

L
" : joterapeuty (lipiec 2014)
Pracujemy w:
15 oddziatach wojewddzkich

10 sekcjach tematycznych
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Deklaracja czlonkgwska dostepna jest w zakladce w/mgnu strony
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The relationship balance of hand grip strength
and body balance to archery ability

Wptyw sity chwytu dfoni i rownowagi ciata na umiejetnosci strzelania z fuku

Heru Prasetyo!(AB.CD.EFG) Siswantoyo!(®:D:FC) Yudik Prasetyo!(A-.C.EF) Susanto?C.L.EF)

1Sports Science Study Program, Faculty of Sports, Yogyakarta State University, Yogyakarta, Indonesia
2State Islamic University Sayyid Ali Rahmatullah Tulungagung, Tulungagung, Indonesia

Abstract

Introduction. Archery is a static sport that requires good physical strength. This physical strength can affect the
achievement of an archery athlete. Physical strength includes hand grip strength and body balance. One way to measure
grip strength is to use a handgrip dynamometer. Meanwhile, to measure the balance of the body can use the stock body
balance test. Then the sample did a test shooting of 36 arrows with a shooting range of 15 meters. Purpose. this study was
to determine the relationship between hand grip strength and body balance with the ability to shoot archery at a distance
of 15 meters. Methods. This research is a descriptive-analytic study with a cross-sectional design. The research was
conducted at the Archery Training Center, Sleman Regency, Yogyakarta Special Region, Indonesia. The population sample
is 60 people aged 12-13 years consisting of 34 boys and 26 girls. The data obtained was then tested for Pearson product-
moment correlation and multiple regression correlation tests using the Statistical Product and Service Solutions (SPSS)
application version 26. Results. The SPSS analysis test showed that there was a significant relationship between grip
strength and archery skills at a distance of 15 meters with a significance value of p = 0.000 (p < 0.05) with a correlation
coefficient of 0.446. Body balance is also related to archery skills at a distance of 15 meters with a significance value of p =
0.043 (p < 0.05) with a correlation coefficient of 0.262. Meanwhile, in the multiple correlation test, the results obtained
were p = 0.001 (p < 0.05) with a correlation coefficient of 0.480. Conclusion. Based on the results and discussion above, it
can be concluded that there is a relationship between hand grip strength, body balance, and archery skills at a distance of
15 meters in junior archery athletes in Sleman Indonesia.

Keywords
strength, grip, balance, archery

Streszczenie

Wstep. Lucznictwo to sport statyczny, ktéry wymaga dobrej sity fizycznej. Sita fizyczna moze wptywac na osiggniecia
tucznika. Sita fizyczna obejmuje site chwytu dtoni i rownowage ciata. Jednym ze sposobdw pomiaru sity chwytu jest uzycie
dynamometru recznego. Tymczasem do pomiaru réwnowagi ciata mozna uzy¢ testu réwnowagi ciata. Uczestnicy badania
wykonali testowe strzelanie 36 strzatami z odlegtosci 15 metréw. Cel. Celem badania byto okreslenie zaleznosci miedzy
sitag chwytu dtoni i rownowagg ciata a umiejetnoscia strzelania z tuku z odlegtosci 15 metréw. Metody. Niniejsze badanie
ma charakter opisowo-analityczny i przekrojowy. Badania przeprowadzono w Archery Training Center, Sleman Regency,
w okregu Yogyakarta, w Indonezji. W badaniu wzieto udziat 60 os6b w wieku 12-13 lat, w tym 34 chtopcéw i 26
dziewczat. Uzyskane dane zostaty nastepnie przetestowane pod katem korelacji Pearsona i korelacji regresji wielorakiej
przy uzyciu aplikacji Statistical Product and Service Solutions (SPSS) w wersji 26. Wyniki. Analiza SPSS wykazata, ze
istnieje istotna zalezno$¢ miedzy sitg chwytu a umiejetnos$ciami strzelania z tuku z odlegtosci 15 metréw z wartoscia
istotnosci p = 0,000 (p < 0,05) przy wspoétczynniku korelacji 0,446. R6wnowaga ciata jest réwniez powiazana z
umiejetnosciami strzelania z tuku z odlegtosci 15 metréw z wartoscig istotnosci p = 0,043 (p < 0,05) przy wspotczynniku
korelacji 0,262. Tymczasem w teScie korelacji wielorakiej otrzymano wyniki p = 0,001 (p < 0,05) przy wspdtczynniku
korelacji 0,480. Wniosek. Na podstawie powyzszych wynikow i dyskusji mozna stwierdzic, ze istnieje korelacja miedzy sita
chwytu dioni, réwnowagga ciata i umiejetnosciami strzelania z tuku z odlegtosci 15 metréw u junioréw uprawiajgcych
tucznictwo w Sleman w Indonezji.

Stowa kluczowe
sita, chwyt, réwnowaga, tucznictwo

60 doi.org/10.56984/82G07B284 www.fizjoterapiapolska.pl



Introduction

Archery is currently being developed in various provinces in
Indonesia [1]. This sport is no longer foreign to the community,
the many archery sports clubs, extracurricular activities and
Student Education and Training Centers in Indonesia are
a form of archery sports people's efforts to popularize as well
as find and nurture talented prospective athletes who are
expected to be able to reach a high level. internationally thro-
ugh planned training programs [2]. The development of arche-
ry is increasingly being felt, what is clear is that before archery
found its form as an archery sport as it is known today, archery
had gone through a long period of growth [3]. Based on diffe-
rent roles, archery was originally used by humans as a tool to
defend themselves from dangerous attacks by wild animals, as
a tool for finding food, as a tool for hunting, then used for we-
apons of war and then as a sporting tool both as a recreational
sport. or achievements

Archery as we know is a sport that must be trained continu-
ously. This is in accordance with the goals of physical educa-
tion, with physical exercise in addition to getting fitness it can
also improve character [4]. As a sport that is quite popular in
Indonesia, archery has a quite varied scope, starting from ar-
chery as a sport of achievement and recreation. The ability le-
vel of athletes from beginner or junior to master level is also
a division in archery. The division of archery classes based on
ability level will certainly affect the pattern of training perfor-
med. In general, the division of classes based on this ability can
be seen from the age of the athletes or how long they have be-
en pursuing archery. Argues that each division or class in ar-
chery has a different target distance and size [5]. To improve
the ability and strength of an athlete, physical training is ne-
eded, especially how an athlete can grip a bow properly. He
explained that the exercise could be done with bow training.
Bow training is done by asking the athlete to draw the bow in
the right and proper position without arrows, and stay in the
anchor position for at least 15 seconds. Then return the string
to its original position, and do the same movement over and
over again. Give rest breaks between each movement so that
the body is not too tense so that the benefits of bow training
exercises can be achieved.

Archery is a static sport that requires good physical fitness, espe-
cially in the upper body muscles, as well as strength and endu-
rance [6]. Isotonic contractions occur when performing archery
techniques while pulling the bowstring [7]. The fingers of the
bowstring arm must touch the chin, the fingers must be tucked
under the chin (brace), and the bow arm, as well as the pulling
arm, must be fully locked to achieve an isometric contraction.
Thus in archery, the muscles in charge of pulling the bowstring
must receive special attention because they work extra hard in
pulling and holding the weight of the bowstring which is quite
heavy and repetitive in a series of archery movements. As a re-
sult, these muscles must have the strength and endurance to pull
the bowstring while maintaining the consistency of the axis of
motion [8]. Shoulders, finger pull muscles, forearm muscles,
hand muscles, back muscles, and trunk muscles are the main
muscles that must be developed in archery [9]. Apart from that,
additional exercises such as circuit physical training are quite ef-
fective in improving the athlete's physique [10].
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Aspects of body balance play a role in the success of archery
activities [11]. The ability to maintain body balance in various
positions, the ability to maintain the center of gravity on a pede-
stal, especially in an upright position and maintain balance in
a moving position, as well as the ability to maintain balance
when shooting is very much needed by an archer, especially
when aiming at targets and releasing a bow [12]. The process of
releasing arrows also requires a static balance that must be ma-
intained during the shooting process. Good balance and, accor-
ding to biomechanics, less effort from the muscles involved in
the movement can allow the archer to perform good technique
and less effort from the muscles involved in the movement [13].
Anatomy and mechanics of motion are all important in proper
archery technique, with the axis of motion being the most im-
portant. The axis of motion I and the axis of motion II are the
precise and correct axis of motion in archery [14]. The attitude
of the bow holding arm must be in a straight line, and the axis of
motion is the attitude of the shoulders. The position of the arrow
is the axis of motion II, and the pulling arm must be in a straight
line [15]. Archery is also a precision sport that requires accuracy
and consistency [12]. For each arrow fired, the archer must be
able to perform the correct action. Based on the description abo-
ve, the motion of archery involves anatomical aspects, especial-
ly in the structure of the bow handler's arm which must be
straight, and the bowstring pulling fingers which must be strong
to withstand the bowstring pull. The bow pulling fingers must
receive more attention because when holding the bowstring, the
fingers must be strong and not tense. This will be very influen-
tial when the archer is released [16].

Based on the results of observations on junior archery athletes in
Sleman Regency, Special Region of Yogyakarta, the results of
archery accuracy by club members varied greatly. Common mi-
stakes that are often made by archers related to archery techni-
ques, namely: a) the pulling elbow is too high above the arrow
line, b) the front and back shoulders are too high, ¢) the hands or
fingers are too much in the bow, d) the chest is puffed out, ¢)
bowstring touches the center of the chin, f) body weight is pla-
ced on the heel, g) no set up position, h) pulls do not reach the
holding position, i) bowstring touches the center of the chin du-
ring anchoring, j) pulls continuously with does not reach the
holding position, k) shoots too quickly and loses connection
with the back muscles.

In addition to the above, another problem is the athlete's lack of
balance when shooting, so that the bow wobbles due to working
extra hard in pulling and holding the weight of the bowstring
which is quite heavy and repeated in a series of archery move-
ments when shooting and resulting in an inaccurate target. The la-
test data from the archery accuracy test by shooting 36 times the
average score obtained is 210. This result is still far from the ove-
rall score of 360. In the sport of archery, the results of performance
and achievement can be seen in the achievement of the score, na-
mely the number of arrows hit on the target face or target target
[17]. So it can be concluded that accuracy in archery is closely re-
lated to the strength of the fingers which function as a bowstring
puller and body balance. So there is a problem of how significant
the relationship between grip strength and body balance with the
ability to shoot 15 meters arrows in junior archery athletes in Sle-
man Regency, Special Region of Yogyakarta.
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Method

This research is a descriptive study with a cross sectional design.
The purpose of this study was to determine the relationship between
grip strength, body balance, and archery skills at a distance of 15
meters in junior archery athletes in Sleman Regency, Special Region
of Yogyakarta. This research was conducted at the Sleman Regency
archery field in January 2022. The population used in this study we-
re Sleman Regency archery athletes, the sample size of this study
was 60 Sleman Regency junior archery athletes using the purposive
sampling method and the following criteria: 1) active as archery ath-
letes in Sleman Regency, 2) Physically and mentally healthy, 3) 12—
13 years old, 4) Willing to take the test, 5) Have shot at 15 meters.

Table 1. Level of grip strength

The independent variables are grip strength and body balance,
and the dependent variable is the skill level of archery at a di-
stance of 15 meters. Body balance was measured using the stork
balance stand test [18]. Grip strength was measured using
a hand grip strength tool [19]. Shooting 36 arrows at a target fa-
ce with a diameter of 80 cm is used to determine the level of ar-
chery skill. A score of 1-10 will be awarded for each shooting
opportunity. Using the application (SPSS) version 26, the data is
then tested with the Pearson product-moment test and multiple
correlation tests. The following is a hand grip strength test de-
scribed in table 1. After testing the grip strength, proceed with
testing the balance speed described in table 2.

Category Level of grip strength
Male Female
Not enough <194 > 49
Enough 19.4-31.2 4448
Good >322 35-43

Table 2. Balance test rate

Speed

Score [second]

Not enough
Enough
Average

Good
Very good

Results

The results showed that there was a significant relationship be-
tween grip strength and body balance with the ability to shoot
15 meters arrows in junior archery athletes in Sleman Regency,

Table 3. Gender characteristics

<10
1024
25-39
40-50
>50

Special Region of Yogyakarta. Of the 60 respondents, there we-
re 34 (57%) male respondents and 26 (43%) female respondents
according to table 3 below.

Gender Frequency Percentage (%)
Male 34 57
Female 26 43
Total 60 100%

Respondents with a total of 60 people, divided into 34 male re-
spondents and 26 female respondents. In the male respondents,
there were 30 respondents with a weak grip strength level and 4
respondents with a normal grip strength level. For female re-

Table 4. Grip strength level characteristics

spondents, there were 16 respondents with a weak grip strength
level, 8 respondents with a normal grip strength level, 2 respon-
dents with a strong grip strength level. The following describes
the characteristics of the level of grip strength in table 4.

Category Male Female
Frequency % Frequency %
Not enough 30 88 16 61
Enough 4 12 8 31
Good 0 2 8
Total 34 100% 26 100%
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Respondents with a total of 60 people were divided into 34 ma-
le respondents and 26 female respondents. For male respon-
dents, there were 30 respondents with less grip strength and 4
respondents with sufficient grip strength. For female respon-

Table 5. Characteristics of respondents at the balance test level

Category
Frequency

Very less 11
Not enough 15
Pretty good 5
Good 0
Very good 3
Total 34

Respondents were divided into 34 male respondents and 26 fe-
male respondents. For male respondents, there were 5 respon-
dents who received a score of 171-210, 9 respondents who
received a score of 211-240, 6 respondents who received a score
of 241-270, 3 respondents who received a score of 271-300, 8
respondents who received a score of 301-330 and 4 respondents

Table 6. Score characteristics of respondents shoot 15 meters

Category
Frequency

171-210 5
211-240 9
241-270 6
271-300 3
301-330 8
331-360 4

Total 34

The SPSS analysis test showed that there was a significant re-
lationship between hand grip strength and archery skills at
a distance of 15 meters with a significance value of p = 0.000
(p < 0.05) with a correlation coefficient of 0.446. Based on the
correlation value, there is a moderate correlation between grip
strength and archery skills at a distance of 15 meters. Body
balance is also related to archery skills at a distance of 15 me-

Male

Male

fizjoterapia poiska  n——

dents, there were 16 respondents with less grip strength, 8 re-
spondents with sufficient grip strength, 2 respondents with
strong grip strength, described in table 5.

Female

% Frequency %
88 3 11%
12 8 32%
0 4 15%

0 4 15%

0 7 27%
100% 20 100%

who received a score 331-360. For female respondents, there
were 2 respondents with a score of 171-210, 5 respondents with
a score of 211-240, 6 respondents with a score of 241-270, 1 re-
spondent with a score of 271-300, 7 respondents with a score of
301-330 and 5 respondents with a score of 331-360. The follo-
wing are the characteristics of the respondent's score in table 6.

Female

% Frequency %
15 2 8
26 5 19
17 6 23

8 1 4
23 7 27
11 5 19

100% 20 100%

ters with a significance value of p = 0.043 (p < 0.05) with a cor-
relation coefficient of 0.262. Based on the correlation value,
there is a moderate correlation between body balance and arche-
ry skills at a distance of 15 meters. Meanwhile, in the multiple
correlation test, the results obtained were p = 0.001 (p < 0.05)
with a correlation coefficient of 0.480. Based on the correlation
value.

Table 7. Test analysis of hand grip strength, body balance, and 15 meter archery

Variable R Value P Value Conclusion
Hold & Shoot 0.446 0.000 Important
Body Balance & Shooting 0.262 0.043 Important
Handgrip, Body Balance & Shooting 0.480 0.002 Important
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Discussion
To provide a good archery technique requires coordination, arm
muscle endurance, grip strength, flexibility, pull length, arm
length, and balance. Good sport and good physical condition in
the long run are needed to support the dominant factors in ar-
chery. The physical condition referred to here is that archers not
only have great muscle strength but also have good muscle en-
durance, so that the athlete's performance is not only good at
the start of the match but also remains consistent throughout the
match. [6]. Several factors such as physical, technical, and
mental affect an athlete's performance when competing in ar-
chery competitions. Visual coordination (accuracy), sense of
movement (feeling/kinesthetic senses), and arm strength are
important factors that need attention [20]. Accuracy is closely
related to the muscle strength of the fingers which function as a
bowstring puller [21].
Archery is a relatively static sport that requires upper body
strength and endurance, especially in the forearms and shoulder
girdle [22]. Shooting movements will be more efficient if the
bow arm is straight when shooting, meaning that the energy
expended when holding it will be well coordinated [23]. Arche-
ry comparatively demands very specific strength and endurance
for successful shooting and repeated performance, both during
training and competition. Compared to other strength or endu-
rance events, it does not require very much effort in terms of
body balance [24]. In this study, balance is significantly related
to archery skills. This is because balanced archery is needed.
When doing archery, an athlete must be able to hold his body
while aiming at the arrow [25]. So, body balance in archery is
of course the main reference for basic archery techniques [23].
Good balance, athletes will have the skills to maintain an attitu-
de to maintain the desired body posture [26]. Balance, namely
the ability to maintain body balance when placed in various po-
sitions, the ability to maintain the center of gravity in the ful-
crum, especially when in an upright position and maintain
balance when in a moving position, balance when shooting is
needed by an archer, especially when aiming at targets and re-
leasing the bow. in the release process (release of arrows) the
balance must be maintained while in a state of shooting [1]. To
get a good technique, archers must train their balance according
to biomechanical guidelines so that they don't expend a lot of
wasted energy. So that the correct posture greatly influences the
holding and aiming techniques, so that the realise technique can
also be done correctly. Body posture when doing this technique
must also be considered so that the body does not lean to the
left or to the other side, so that when aiming (aiming) can focus
on the intended target.
In addition to balance, the arms play an important role in deter-
mining accuracy because arm muscle strength and hand grip
strength are very important in the archer's ability to direct ar-
rows to certain targets [27]. Significant correlation analysis te-
sts confirm this. An archer's movements will be consistent and
stable during practice and competition if they have good arm
strength and grip. Success in archery is influenced by several
factors including physical condition and mobility [28].

Archery requires athletes to perform repetitive movements
with a high level of precision and accuracy. Said that the phy-
siological patterns produced in archery are not the same as
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other sports that are dominant in aerobic or anaerobic abilities
[29]. The position taken when shooting is that one hand is used to
hold (push) the bow in a definite position, while the other hand
pulls the bowstring to the position of the base of the thumb of the
hand used to pull the bowstring to touch the chin. Movements
performed from set up to release have a very important role in the
quality of an archery athlete's shot. Improving physical and tech-
nical abilities to achieve maximum archery performance certainly
cannot be achieved with just one or two practice sessions. Howe-
ver, there is a need for formation that is carried out consistently
and progressively which is carried out regularly.

Proper archery technique requires a balance between the role of
the upper body as a thrower, and the lower body as a pedestal.
Some aspects that need to be improved on the archer's upper bo-
dy include the strength of the hand grip when gripping and pu-
shing the handle, with a strong front arm so it doesn't sway
easily, and back arm strength to do the right drawing and rele-
ase. Argues that an archer's feet must be stable. Leg strength
which includes the ability to walk at high intensity, the ability to
support the body and absorb shocks is needed to be able to per-
form optimally in archery. It is not uncommon for athletes to fe-
el tired when they have to stand for quite a long time, coupled
with the journey when taking arrows and returning to the sho-
oting line which also requires strong leg muscle endurance [30].
There are several kinds of exercises that can be done to strengthen
the leg muscles of an archer. One of them is balance training. Said
that leg strengthening exercises that can be done to improve ar-
cher strength and balance are jumping with a skipping rope, ben-
ding the knees until they touch the chest in a standing position,
jumping as far as possible, 30 meter sprint, 4x9 shuttle run meters
by stopping and touching the line, and standing unaided when se-
ated [31]. Added that core muscle strength greatly influences the
performance of various sports such as surfing, shooting, and inc-
luding archery [32]. Core muscle strength which affects the ath-
lete's balance when standing for a long time, can be improved
through the following exercises, namely plank, bracing maneuver,
bridge, quadruped bird dog, and modified curl-up. To increase the
hand grip strength used by archery athletes in gripping a bow,
provides examples of several athlete grip strengthening exercises,
one of which is by doing bench press exercises using an adjusted
weight [33]. There are two types of grip positions in the bench
press exercise to get the most out of the exercise. The first is the
wide-grip bench press where the position of the hands is wide
apart when doing the bench press, and the second is the close-grip
bench press where the position of the hands is more closed. These
two movements can train several parts of the muscles at once
apart from hand grips. Some of them are the chest, back, shoul-
ders and abdomen.

In some cases, it may need to be adjusted according to the age
of the athlete's development. If the athlete is still developing, it
is better if the coach emphasizes weight training using their own
weight or better known as body-weight workouts. Pull ups are
an alternative that can be done by athletes to increase grip
strength and increase muscle mass, especially in the arms. Pull
ups implement an exercise system using one's body weight by
depending on the bar, and lifting the body so that the head is
able to go beyond the bar. Sanchez-Moreno says that pull ups
can be used to train several parts of the upper body, which can
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also be used as a measure of muscle strength against body we-
ight. Pull up exercises are also very common in various sports
that focus on upper body strength such as rowing, climbing,
and archery is no exception. [34].

The ability to grip the hand or hand grip cannot be mastered
with just one or two exercises. There needs to be consistency
and perseverance in training if an athlete wants to maximize his
potential. According to an explanation from Mangolo, physical
exercise both with and without tools that can increase grip
strength will be very beneficial in various sports activities [35].
Good training, of course, must have increased results with assi-
stance that is based on scientific theory and training principles
that are correct and appropriate. Without regular training, it will
be very difficult for athletes to achieve the achievements they
expect. The hand grip strength training program covers all the
joints in the hand, such as the joints in the fingers, thumbs and
wrists. Although an athlete's grip strength can also be influen-
ced by several factors such as age, body size, and gender, that
does not mean that this ability cannot be maximized by athle-
tes. Alshdokhi, said that based on the research he conducted,
regular grip strengthening exercises carried out for 8 weeks
would have a very good impact on an athlete's grip strength. In
addition, he also added that there are 35 muscles that develop
when doing grip strength training which is composed of vario-
us types of hand muscle groups and the forearm [36].

Leelanoi mentions several exercise programs that can be car-
ried out by athletes on a regular basis to increase muscle
strength in archery, both for the upper body, core, and lower bo-
dy muscles. You can train your upper body muscles by doing
movements such as barbell bench press, barbell row, barbell
shrugs, seated dumbbell shoulder press, standing barbell curls,
and close-grip barbell bench press. Whereas core or core muscle
exercises can be done with crunch movements, while to train the
lower body muscles, several exercises that can be done are bar-
bell squats, seated leg curls, and barbell standing calf raises. [37].
Barbell bench press can be done with the body lying on a long
bench, and pushing the barbell parallel to the chest. The position
of the hands gripping the bar with the width adjusted. Do this
movement for 4 sets of 12 repetitions. The next movement is the
barbell row, Pisz says that the barbell row is done by standing in
a half-squat position, and the hands are straight below while hol-
ding the barbell. Then, lift the barbell by pulling it up to your
chest. Perform this movement for 4 sets of 12 repetitions [38].
Meanwhile the movement to increase upper body strength is by
doing barbell shrugs. Meechan explains that barbell shrug is do-
ne by standing upright while holding the barbell with your hands
straight down, then lifting the barbell by lifting both shoulders si-
multaneously, then returning to its original position. This move-
ment can be done 4 sets of 12 repetitions [39].

Apart from the three movements above, another upper body
strengthening exercise program for archery athletes is seated
dumbbell shoulder press. This exercise can be applied in a way,
the athlete sits upright on a bench, while lifting two dumbbells
in both hands and positioning them parallel to the shoulders.
Then, lift both dumbbells simultaneously until your hands are
straight up, then return to their original position. Like the pre-
vious exercise, this exercise can also be done for 4 sets of 12
repetitions. Boutros, also adds that this exercise doesn't have to
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be done with heavy weights, but can be adjusted to the abilities
of each athlete, you can use dumbbells or use a bottle filled with
sand or water. Standing barbell curls are no less important for
building the upper body muscles of an athlete [40]. Perform this
movement by standing straight while lifting the barbell with the
hand pointing down. Then, lift the barbell by bending both
hands closer to the shoulders, then lower both hands but not to
the bottom, only half then do the previous movement again. Re-
peat this movement for 4 sets of 12 reps. The final movement
that can train the athlete's upper body muscles is the closed-grip
barbell bench press. This movement has been explained previo-
usly where the athlete needs to lie down on a bench, while hol-
ding the barbell above it with a position that is not too wide
between the hands. Then, lower the barbell from the safety until
it reaches the chest, then the barbell will position the hands stra-
ight ahead, and return to its original position.

The six movements that can be done to build upper body
strength can be applied according to the athlete's ability level
and condition. The more often you do measurable and structured
physical exercise, the more optimal the results you will get. Ar-
chery, which tends to take advantage of the stability of the body
from the top to the bottom, shows that the strength of each part
of the athlete's body greatly influences the quality of his archery.
If the movements of the upper body muscle exercises have been
explained, then next is how to strengthen the core muscles of the
body or we often know them as the core. This core muscle func-
tions to maintain the stability of an athlete's body because it is
the center of the body or the support between the upper body
and lower body. Having strong core muscles can also support
daily activities such as walking, running, or even just standing
for long periods of time [41].

One of the ways athletes can do to increase core muscle strength
is by regularly doing abdominal crunches, which at first glance
look like sit-ups, but differ in form. If sit ups place more empha-
sis on the ability to lift the body so that it can touch the knees,
while crunches place more emphasis on the grip of the abdomi-
nal muscles during the movement. Crunches are done by lying
on the floor or a flat surface while bending your knees. Then le-
an your hands forward while lifting your body but concentrate
your strength on your stomach. Feel the abdominal muscles ti-
ghten as the body leans forward, when it is maximal, return to
its original position and repeat the movement.

Feet are also the main foundation in archery. Exercising leg
strength is just as important as any other part of the body. To be
able to increase leg muscle strength, athletes can perform seve-
ral movements such as barbell squats, seated leg curls, and bar-
bell standing calf raises. Based on the explanation from Case,
the multi-joint movements contained in the barbell squat exerci-
se can be used to assess the strength of the leg muscles such as
the ability to perform dynamic movements, balance and
strength. This movement is done by positioning the barbell on
the shoulder, with a squatting body position. Then stand up stra-
ight with the barbell position still on your shoulders, after per-
fect squatting again and do this movement repeatedly. [42].
Meanwhile, seated leg curls can be applied using special tools
available at a fitness center or fitness center. The movement is
carried out by the athlete sitting on a leg curls bench, and pla-
cing his feet on the lower cushion provided. Perform move-
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ments such as kicking both legs until they are parallel to the
thighs for 4 sets of 12 repetitions with adjusted weight. The last
is the barbell standing calf raises movement, which is a move-
ment by positioning the body standing upright while carrying
the barbell on the shoulders. Then do the tiptoes for a few reps.
If athletes get used to exercise movements that can support the-
ir abilities in archery, the results they will get will certainly be
maximized.

To achieve ideal results, aspects that support these achieve-
ments must be pursued. These two factors are quite prominent,
according to our observations in the field and the results of co-
aching archery athletes at the regional and national levels. Be-
cause of the large pushing and pulling forces that must be
carried out continuously by the arm muscles, arm muscle endu-
rance is needed in archery [43]. The upper arm thrust can also
be trained through water media, such as swimming activities
[44]. The standing position and stability of the athlete's stroke
will be greatly influenced by his body balance [45]. Multiple
correlation tests showed that the two parameters were signifi-
cantly related to the skills and abilities of junior athletes at a di-
stance of 15 meters.
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Based on the results of the discussion above, it can be said that
there is a relationship between hand strength, body balance, and
15 meter archery skills in junior archery athletes in Sleman Re-
gency, Indonesia. Researchers suggest archery coaches and ath-
letes increase hand strength and improve balance through
several exercises. This is necessary to improve the achievements
of junior archery athletes. A physical training program to impro-
ve body strength and balance for junior archery athletes needs to
be carried out regularly, measurably and systematically. In addi-
tion, the variations of the exercises used are also adapted to the
motor needs of archers by using body weight training (their own
body weight) so that their body growth does not experience pro-
blems.
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